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FOREWORD

The Delaware Population Consortium was formed during August 1975 with
the purpose of providing a continuing forum for debate and discussion on
matters relating to state and local population growth. This report represents
the first installment in what will hopefully be a series of efforts by Con-

sortium members to achieve greater coordination between consumers and producers

of demographic information.
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INTRODUCT ION

Information concerning the future course of population growth is essen-
tiai to the formation of rational piaﬁs,for economic and social'deVelopment.
An increasing number of civil servants engaged in the planning function have
begun to realize that responsible public programming depends upon an adequate
kno&ledge of the demographic situation. Program planning and budgeting for
public goods and services cannot be done in an effective and realistic man-
ner without the use of‘demographic estimates and projections.

This report preseﬁts estimates for July 1, 1975, and midyear projections
to 1995 for the population of the State of Delaware and the population of
major ¢ivil divisions. These include New Castle County, Kent Cdunty, Sussex
County, and the cities of Wilmington, Newark, and Dover. Separate population
estimates for July 1, 1975, are presented for the component planning districts
of New Castle County. The reader should note that all estimates and projec-

tions for New Castle County include the City of Wilmington.



METHODOLOGY

The following discuésions concern the methodology used to assemble the
statistical information presented in this report. The first discussion
focuses on the population estimates, the second'on_the population projections,
and the third on the household projections. All estimates and projections
were prepared using conventional techniques of demographic and statistical

‘analysis.

Population Estimates.

The population estimates presented in this report are dated July 1, 1975,
The estimates for New Castle County and component civil divigions, including
Wilmington, Newark, and the county planning districts, were prepared using a
survey variant of the housing unit method for small-area popﬁlation estimates,
The estimatesvfor Kent County, Sussex County, and the City of Dover are
‘derived from estimates prepared bj the Census Bureau in conjunction with the
‘Federal-State Cooperative Program for Population Estimates. The different
methods can be.summarized in the following manner.

The housing unit method makes use of electric utility data or residential
-building permits and demolition data to gauge postcensal change in the local
housing stock. . The estimated current number of occupied units is then trans-
lated into an estimate of population, using current information on average
houséhold size.1 The accur;cy of the method depends to a large extent on
two factors: (1) how precisely'current population per household can be
egtimated, and (2 how preciseiy the local stock of housing can be monitored.

Neither factor should be a major concern in this particular study. The Census

1See P.‘Mbrriéon, Demographic Information for Citieg: A Mﬁnual.fg:
Estimating and Projecting Local Popg;ggguLimg:gggg;igLigg (Santa Monica,
California: RAND Corporationm, .1971), pp. 22-23, 138-141.
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and Data System of the Division of Urban Affairs provides for continuous
monitoring of the housing stock of New Castle County. The various geographic’
base files are updated at regular intervals, making current estimates of the
number of housing units accurate within a relatively smallvmnrgin of error,
The ourrent population per household for any geographic area within New
Castle County can be measured with predetermined precision using the house-
hold survey.

The housing unit method is based on the equation

' | P = AH(1 - V)/(1 - G),

where P is the estimated ponulotion, A is average household size, H is. the
number of housing units, V is the household vacancy rate, and G is thé pro-
portion of the population in group quarters (population outside households)

To estimate the current populatlon of New Castle County and component
oivil divisions, information on A and V was developed from a series of
household surveys. A systematic random sample of 100 households was drawn -
for each of the county planning districts and respondents were asked to
prov1de information on the number of persons, as of September 1, 1975, who
usually resided in the household. Three 100-household samples were drawn
for each of the cities of Wilmington and Newark. With the exception of
Newark, all surveys were conducted by personal interview to insure reason-
able response rates; in all cases, nonresponse was negligible. The Newark
snrvey was conducted on a mail basis several weeks prior to the other surveys
and as part of anotner project. 1In the case of each survey, the list of
residential addresses (sampling frame) from which the sample unita were

drawn was based on the corresponding geograph1c base file monitored by the

’Census and Data System of the Division of Urban Affairs.

Each gample survey provided information on the population per occupied
housing unit (A) and the household vacancy rate (V). The returns from‘the
three samples in Wilmington and Newark were averaged to produce single esti~-
mates for.A and'V in each area. The data collected from the various surveys
are shown in table 3. The reader should note that the household counts have
been adjusgted for_errors referred to as frame specification errors. These .
include allowances for 'no-such-address" housing unito; commercial properties

which were residential at the time of the most recent update of the geographic



base‘file, and housing units under construction at the time of the survey,
-even though these units may have already been added to the 1list of residential
addresses. No correction for frame specification errors exceeded two percent.
Household counts adjusted in this manner are considered better estimates of
the current locai housing stock than unadjusted counta. |

The computational procedure for the current population estimate can be
iilgstrated with an .example. Consider the case of the Brandywine planning
district. According to the sample survey, the average household contains
3.46 persons ahd five percent of the houging units are vacant.1 According
to the Censug and Data System, the geographic base file for the Brandywine
district contains 26.403 housing units, following a 0.2 percent adjus;ment
for frame speéificatidn errors. The number of occupied housing units is
given by the expression: -

(1 (1 - W
(26,403)(0.95)
25,083.

occupied housing units -

If the average household size is 3.46, then the estimated population in
households is found by the expression:

@@ -
3.46(25,083)
86,787.

estimated population in households

[

'The.difference between the total population of the district and the popula-
tion in households is the population in group quarters. An estimate of the
fraction of total population in group quarters was ﬁrepared for each geo=-
graphic area of New Castle County using information from the 1970 census,
the most recent source of information available for this particular variable.2

According to the 1970 census, 1.1 percent of the population in the Brandywine

1Since both of these figures are survey estimates, there will be
some discrepancy between these figures and the true figures, owing to the
random nature of sampling variation. The extent to which this discrepancy
is significant depends on the size of the sample. Samples of 100 households
each are gufficiently large to keep the error due to sampling variation well
within tolerable 1limits. For a further discussion of this point, see L. Kish,
Survey Sampling (New York: Wiley, 1963), pp. 49-53. '

v 2See U.S; Bureau of the Census, Census of Population: 1970, General
Population Characteristics, Final Report, PC (1)-B9 Delaware, 1971, Table 33,
p.49.
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census county division (an area generally comparable to the planning district)
resided in group quarters. This means that the eétimate of population in
houéeholds should be inflated by 1.1 percent to pfoduce an estimate of total
population. Performing this calculation yields the final population estimate

(87,724) for the Brandywine planning district. Total population estimates

- for the other planning districts, Wilmington and Newark, were assembled in

an identical manner.

The population estimates for Kent County, Suésex County, and Dover were
derived from estiﬁates prepared by the CensusCBureau-as paft of the Federal-
State Cooperative Program for Popuiation Estimates.l_The base data for Kent
County and Sussex County are datea July 1, 1974, and the base estimate for
Dover, developed originally for the current entitlement period of General
Revenue Sharing, is dated July 1, 1973.2 The 1975 midyear population estimates
for Kent County and Sussex County were computed by exponential extrapolation
using the average annual growth rate for the period from the 1970 census
(April 1, 1970) to July 1, 1974. The 1975 estimate for Dover was obtained
in a similar manner, but in this case, the extrapolation was made from July 1,
1973, to July 1. 1975, at the average annual growth rate for thé period from
the 1970 census to midyear 1973. The reader should note that prior to the
extrapolation and to insure a correct estimate of the grovth rate, the 1970
census count for Dover was adjusted to allow for postcensal annexation.

The population estimates for New Castle County and component civil
divisions are considered better estimates than those prepared for the down-

state areas, because the household survey approach represents a substantial

" refinement over methods involving extrapolation. This is not meant to sug-

gest, however, that the downstate estimates are serious distortions of reality.

1Reports'of the Federal-State Cooperative Program for Population
Estimates are contained in Current Population Reports, Series P-26. See
especially Report No. 21. A1l reports are available from the Population
Division, Bureau of the Census.

2See U.S. Bureau of the Census, Current Population Reports. Series
P-26 No. 111, May 1975, which contains estimates of Delaware counties and
metropolitan areas for .July 1, 1973 and 1974, and Series P-25, No, 553, May
1975, which contains midyear 1973 population estimates for incorporated places
in Delaware.




The time period over which the population counts are extrapolated is too
short to permif'thé incurrence of significant estimation errors. 1In any
event, the greater reliability of population estimates derived from the house-
hold survey approach underscores the need to construct and monitor geographic

base files for Kent County and Sussex County.

Population Projections.

ine population projections presented in this report were prepared using
conventional teéhniques of demographic analysis. The particular method
chogen for this report is component project.1 The component method projects
population by projecting the separate components of growth--fertility,
mortality, andimigration, The basic projection mechanism is given by the
expression: ‘

P1 = PO +B ~-D+MN,

where P, ig the projected population, P, is the initial population, B is the

number if intervening births, D is the :umber of intervening deaths, and M
is the number of intetvening net migrants; the number of net migrants equals
the number of inmigrants minus the number of outmigrants. The following
discuésiou summarizes the actual computational procedure.

The point of deparfure for all component projections ig an initial age
distribution. The initial age distributions for the three counties and the
three metropolitan areas were derived from the 1970 census.2 An analysis of
1975 population data generated by the Census and Data System for selected
schbol districts in New Castle County indicated only very minor changes in
the age-sex structure of population between 1970 and 1975. On the basis of

this finding, the age-sex distributions for July 1, 1975, were constructed '
{ X .

1
- "For an excellent discussion of component projection, with illustrated

examples, see N. Keyfltz, Introduction to the Mathematics of Population
(Reading, Mass. Addison-Wesley, 1968), pp. 27-37.

25ee U.S. Bureau of the Census, Census of Population: 1970, General
Population Characteristics, Final Report PC(1l)-B9 Delaware, 1971 "Tables 24,
28, and 35.

- o ow

Jiiiib ‘il!h l-iﬁ .ii" '!.-i ‘..D'



) - es N &

)

~

- oo - e

(‘)

by applying the 1970 census proportionate age-sex distributions to the 1975‘
midyear population estimates. The assumption of an unchanged age-sex structure
is less consequential when the assﬁmption‘is made for a shorter time period
and involves a relatively slowly growing population. - The time period, 1970-
1975, 1is not long by projection standards, and during this period, most of the
populations under consideration were not characterized by rapid growth, with
the possible exceptions of Kent County and the City of Dover. In any event,
the use of the 1970 census statistics to construct age-sex distributions for
1975 should not create any serious problems for the actual projections. The
age-sex structure of a population changes significantly only over longer time
periods, even when the population is gfowing rapidly. The estimated popula-
tions for July 1, 1975, classified by sex and five-year age groupe, are shewn
in the series of tables immediately following the text (see LIST OF TABLES).
Projecting future population growth involves a mechanically simple proce-
dure. This procedure can be summarized in the follbwing manner. Consider an
initial populatien distributed by age and sex. The time interval between the
date of this population and the first ptojection, and the time interval sepa-
rating all subsequent ﬁrojections, 1s called the projection pefiod. The length

of this period will be usually either one year or five years, depending on the

age convention. 'Popﬁletions distributed'by single years of age will produce
annual projections, while populations arrayed by five-year age groubs will
produce quinquennial projections. ‘ |

Suppose now, that an initial population distributed by quinquennial age
groups and sex is to be projected for one projection period; according to
the equation previously presented describing the basic projection mechanism,
the projected population will require estimates of the number of births, deeths,'
and net migrants during the projection period.

The number of deaths occurring during the period is determined by the
particular schedule of mortality. A mortality schedule consists of a series
of age-sex specific survival ratios derived from the appropriate set‘of life
tables. If P(x,t) is the population cohort aged x at time t, and S(x,x+n) is
the expected proportion of any cohort surviving n years (based on the life
table), then the expression:

P(x+n,t+n) = S(x,x+n) P(x,t)



yields the expected population cohort aged x#n at time t+n. This equation is
used to determine the number of deaths occurring during the period to the pop~
ulation alive at the beginning of the period. The result of this calculation,
using five~year age groups, 1s the projected popul#tion aged fiﬁe and over on
the basis of mortality alone.

The second step in the projection procedure is to determine the number
of births during the interval. There are several ways in which this can be
dohe, but the most common method involves the use of a general fertility rate.
The general fertility rate is the ratio of the numbér of births during a year .
to the number of women of childbearing age at the midyear date. For example,
if there are 3,689 women of childbearing age (usually ages 15 to 49) in a par-
ticular population at the midyear date, and these women produce 267 births
during the year, then the general fertility rate would equal 0.072,‘or 72 births
per 1,000 women of childbearing age. To project the number of births, the
estimated general fertility rate is multiplied by the average number of women
of childbearing age during the projection interval, and this product is then
multiplied by the number of years in the projection period (in the present
case, five ygars). The latter step is necessary because the general fertility
rate 1s only an annual rate, and the period over which the births occur con-
sists of several years (in the example, five years). The reader should note
that the average number of women of childbearing age 1s obtained by avéraging
the female cohorts aged 15 to 49 in the initial and projected populations.

The number of births produced in the preceding step can now be survived
using the appropriate survival ratio from the mortality schedule to yield the
projected population under age five. Since the projectioﬁs are made by sex,
owing to significant differences in the age structure of female and male
mortality, the projected birth cohort is usually divided into female and
male births..using a predetermined sex ratio at birfh, and then the appropriate
sex-specific survival ratios are applied.

The final step in the projection procedure concerns the adjustment of
the projected age-sex cohorts for the effect of net migration.’rThere are
several‘different adjustment methods, but in principle, they are all designed
to produce the same result. The particular method chosen for this réport is

‘based on the net ﬁigration ratio. This ratio measures the proportionate
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' change in cohort size, during the projection period, attributable to net

migration. The ratios can be estimated for any population for each age-sex
cohort using two consecutive age—sex distributions which are n years apart.
For example, 1f'P(x,t) is the cohort aged x at time t, and S(x,x+n) is the
n-year survival ratio, then, as before, the expected population surviving to
age group x+n at time t+n is given by the equation:
v P(x+n,t+n) = S(x,x+n) P(x,t).
This population will, of course, be n years older at time t+n. Finally, if
the_known populatioﬁ estimate for the cohort aged x+n at time t+n is |
C(x+n,t+n),'then the net'migration ratio is defined by the equation:
S R(x+n) = C(x+n,t+n)/P(x+n,t+n).

Values of the net migration ratio greater than one indicate a net increase in
cohort size due to net migration, while values less than one indicate a net
less. To adjust the projected population for net migration, eaeh age-sex
cohort is multiplied by the estimated net migration ratio. When the net
migration ratio ﬁethod is used, the adjustment to the very youngest cohort
in the projected population represents not only an adjustment for net migra-
tion of births, but also an adjustment for the additional births of migrant
women. The reader may recali thaf no allowance was made for this additional
source of fertility in the previous calculations. '

To summarize the procedure for component projection:

l. An initial population classified by age and sex is constructed.

2. Survival ratios are applied to the age-sex cohorts at the begin-

ning of the period to determine the number of survivors to the
end of the period.

3. A general fertility rate is applied to the female population of
childbearing age to determine the number of births during the
period, and this number is then multiplied by the appropriate
survival ratio to determine the prOJected population under age
five.

4. The projected age-sex cohorts are adjusted for net migration.
This completes the computational procedure for population projections based

on the component method.



Household Projections.

The purpose of a househpld'projection is to project the number of occupied
housing units (dwelling units) in a particular geographic area. The house-
hold projections presented in this reporf were assembled using the equation:

Ho = (1 ~ G) P/A,
where, in this case, Ho is the projected household count for occupied units,
G is the proportion of population in group quarters, P is the projected total
population, and A is the average household size. The product (1 - G)P‘is the
projected population in households which, when divided by the population per
household, ylelds the projected household count.

The total number of housing units, occupied plus vacant, can be projected
by applying a forecasted‘vacancy rate to values‘of HO. The projection is based
on the formula: ‘

-Ht =,H°/(1 - V),
where Ht is the projected total number of housing units and V is the projected
‘vacancy rate. The household projections presented in this report are for

occupied housing units only.

- 10 -

s ﬁ‘
‘ i
5

U A A e



 ASSUMPTIONS

An_initial age distribution combined_with a mechanically simple procedufe
will not produce»a population projection. Certain assumptions about the
behavior of fertility, mortaiity, and migration during the projection period
ﬁust be made before any projection can be assembled. These assumptions are
central to a projection, because they determine the particular form that a
projection will take., Different assumptions will produce different projec-
tions, given the same initial age distribution. The credibility of a popula-
tion projection depends on the plausibility of each assumption at a given
point in time. If the assumptions are not plausible at this point in time,
then the projection will find difficulty gaining acceptance, even though the
passage of time may show the assumptions to have been correct. '

The foliowing'discussions summérize the assumptions made for both the

population and household projections. The population assumptions are presented

first.

Population Projections.

Since component projections were prepared for three counties and three-
metropolitan areas, decisions had to be made regarding six sets of assump-
tions, each set containing specific statements regarding the projected future

course of fertility, mortality, and migration.

Mortality. The mortality assumption for each area presents the least
problem. Continuous improvements in disease controlutechnélogy apd preventive
medicine have been responsible for more than a century of declining mortality
in the United States. There is no evidence to suggest that Delaware has not
been a party to these fortunéte.circumstances. The most recent life tables
constructed for the State, based on mortality registration statistics for the
period 1969~L971, Place the mean expectation of life at birth at 70 years for

the total population, with the female figure slightly higher, at 74 years,

- 11 -



and the male figure slightly lower, at 66 years.1 The scientific community
has forecasted further' improvements in disease control technology and preven-
tive medicine through the year 2000, but most experts agree that the incre-
mental change in ﬁortality will be smaller than before and more difficult to
achieve, Under these circumstances, it would not be unreasonable to assume
that mortality levels observed for the period 1969-1971 will continue at least
through'1995. The assumption of unchénging mortality was applied to each of
the six geographic areas. ‘The state life tables were used to project mortality

.1n each case, because life tables for counties and metropolitan areas are

rarely constructed, owing to their methodological awkwardness. Survival ratios

by age and sex, derived from the 1969-1971 Delaware life tables are shown in
tables 37 and 38.

Fertility. ‘Birtﬁs were projected for each population for each time
period using the general fertility rate. Changesvin the rates between 1975
and 1995 were made by altering the rates reported for the period 1969-1971,
the most recent period for which complete information on state and local biéth
registration is available. The 1969-1971 rates are:

Area Rate

New Castle County 0.0674

. Kent County - .0,0877
Sussex County 0.0715
Wilmington 0.0914
Newark -0.0172
Dover 0.0677

The reader will note that Wilmington and the two downstate counties have the
highest fertility. The metropolitan area has experienced high fertility for
at least two decades, however, and this would suggest that Wilmington fertil-
ity has'possibly,stabilized. The two downstate counties, conversely, are
largely rural areas, where fertility is traditionally highér than in urban

centers. Kent‘County, however, is a rapidlyrurbanizing nonmetropolitan area,

1Sée N. W. Rives, Jr., Delaware Abridged Life Tables: 1969-1971
(Newark: Division of Urban Affairs, University of Delaware), pp. 8-10.
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and under these circumstances, fertility is likely to decline slightly during
the next several decades; declining fertility is a characteristic demographic
response to urbanization. The impact of any urbanization on fertility in Sussex
County 1is not likely to be significant prior to the end of the century, because
the prospects for'rapid urbanization in this area would seem more remote.
Consequently, the assumption was made that fertility in Kent County will
decline by 20 percent between 1975 and 1995, while Sussex fertility will
remain constant at its present (1969-1971) level.

The three remaining areas, Neﬁ Castle County, Newark, and Dover, are
each characterized by relatively low general fertility rates. The Newark
rate is suspiciously low, but there is really no evidence of any statistical
irregularity. If the level of Newark fertility is actually as low as the rate
indicates, then future population growth should be accompanied by slight
gains in reproductive behavior. Specifically, the éssumption was made that

the 1995 level of Newark fertility would be 10 percent higher than the figure

‘reported for the base period. Part of the problem with the depressed Newark

fertility rate is the relatively large female population of childbearing age
which‘resides in group quarters, principally university dormitories. From
the standpoint of demographic methodology, these women are technically part
of the childbearing population, and as usual residents of Newark, they must
be counted as part of the Newark population of childbearing age. In practice,
however, they do not bear children at the higher rates experienced by the
average female of the same age, because their decision to attend college on

a regular basis, to live in group quarters, and to delay marfiage and family
formation for significant periods, effectively conmstrains their reproductive
behavior.

Dover, the other major urban place in Delaware, grew quite rapidly during

. the decade from 1960 to 1970, but fertility was never a major source of
growth. The 1969-1971 general fertility rate is highest among the areas with
lower fertility. Since Dover will continue ufbanizing through‘the end of the
century; it 1s not unreasonable to assume that fertility will decline
slightly by 1995. Accordingly, the.aséumption was made that Dover fertility

will decrease by 10 percent, a modest reduction, by the end of the projection

period.

- 13 -



The fertility assumption for New Castle County was the most difficult to
make, because the county is highly urbanized and densely populated, with gen¥
erally low fertility. The next stage in the fertility evolution of this area
would seem to be a slight increase in the level of reproductive behavior.
County fertility declined rapidly between 1960 and 1970, following a well-
known national trehd, but the current philosophy of family formation suggests
that part of the fertility decline reported for many urban areas between 1960
and 1970 may be due, in fact, to a change in the structure of child spgcing.
This means that some women may actually be planning on generally the same
completed family size as the previous childbearing generations, but the
method to achieve this goal involves a different time distribution of births
over the family life cycle. If child spacing patterns for the immediate
future are to favor births later in marriage, implying longer first- and
second-order birth intervals, then present fertility rates will be somewhat
lower than the rates one or two decades from now. Since it is not unreasonable
that such behavior may affect fertility in New Castle County, the 1995 county
fertility rate was assumed to be five percent higher than the figure for
the base period; ] .

The general fertility rates used to project each population to 1995 are
shown in table 39. For areas where fertility was assumed to increase or
decrease, the change was assumed to occur between 1980 and 1995. 1In these
areas, the general fertility rates for each quinquennial projection period
following 1980 were obtained by linear interpolation. The interpolation in
each case was made to the midpoint of the.interval. The decision to confine
projected changes in fertility to the last three projection periods, rather
than allowing the change to occur routinely over the full 20-year interval,
is based on the well-documented conviction that present economic and social
conditions have reduced household planning horizons to the extent that most
plans for household expansion including childbearing, are simply either
being held in abeyance or pursued with extreme caution. Since this mode of
behavior is characteristic of the period following 1970, the two quinquennial
periods from 1970 to 1980 are quite likely to exhibit similar patterns of

-demographic change, especially change involving fertility.
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Migration. The projected future course of migration is difficult to
establish for any population, because unlike fertility and mo:tality where
general fertility rates ahd exbectations of life are conveﬁiently available
for analysis, the migration variable has no easily interpreted‘summary
measure. The net migration ratios used to project the populations in this.
report permit the distinction between two types of cohorts--cohorts which
have been losing population on balance, and cohorts which have been gaining.
The net migration ratios for each population for each age-sex cohort were
estimated for the period 1970-1975, using the 1970 midyear age-sex distribu-
tions, derived from cenSus.statistics, and the age-sex population estimates
foeruly 1, 1975. These calculations established the age-sex patterns of net
migration for each geographic area for the five-year time inﬁerval immediately
preceding the first projection period. Projected net migration ratios for
each population were obtained by making specific assumptions about the future
course of migration for age~sex cohorts experiencing net outmigration during
the base period (1970-1975), and cohorts experiencing net inmigration. This
distinction between cohorts losing population due to net outﬁigration and
cohorts gailning population due to net inmigration facilitated considerably
the difficult task of making assumptions.

The migration variable contributed significantly to the rapid growth of
New Castle County during the 1960-1970 decade, but recent evidence compiled by
the Ceﬁsus and Data System suggests that the county has actually been losing
population due to net outmigration during the period since 1970. This can
almost certainly be attributed to current economic conditions, however, and

it is not considered indicative of any emerging trend. During the next several
decades, as the regioﬁal economy undergoes what may. be considered a transitional
period of rehabilitation, population losses due to net outmigration should
tend to decrease, while gains due to net inmigration should tend to iacrease
but not to pre-1970 levels. This projeé{ed outcome will permit a modest
amount of growth due to net migration. Specifically, net losses are assumed
to decline by ‘30 percent by 1995, measured from the base period, and net gains
are assumed to increase by 10 percent.

The two major urban areas of New Castle County, Wilmington and Newark,

have contributed in quite different ways to county growth through net
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' migration. Newark grew very rapidly érior to 1970, almost doubling in size
between the two most recent censuses. Most of this growth can be attributed
to net migration. Conversely, Wilmington has been steadily declining in
population since 1950, bwing to substantial net outmigration, The Newark °
situation is characteristic of rapid urbanization, and the assumption was
made that losses.due to net outmigration (very few cohorts are in this cate-

gory) will remain unchanged through 1995, while net gains will decline by 30

percent from the base period. This means that the net migration ratios showing

a population gain for the base period are reduced by a factor of 0.70 for the
projection from 1990 to 1995, while the base-period ratios showing a net pop-
ulation loss remain unchanged during the final projection period. The migra-
tion growth réﬁe produced by this particular scheme will be somewhat lower
than the overall rate due to net migration prior to 1970. The Wilmington
situation merits somewhat different assumptions. In this case, net 1osses'
were reduced by 90 percent betweeﬁ 1975 and 1995, while net gains were
increased by 50 percent from the base period. The principal justification for
this assumption is the increasingly plausible speculation that the city will
not continue to lose population through net outmigration indefinitéiy.

The migration assumptions for Newark provide a useful precedent for the
assumptions to be made for Kent County and Dover. Both areas grew at impres-
sive rates Between 1960 and 1970, and like Newark, much of this growth can be
attributed to net migration. Furthermore, like Newérk, the two downstate
areas are quite'likely to grow less by net migration in the immediate future,
as the process of urbanization fully matures. Consequently, the assumption
was made that the rate of population gain through net migration will decline
for Kent County and Dover by 50 and 70 percent, réspectively, between the baéé
period and 1995. Net population losses will remain unchanged at the base-
period 1e#el for the entire projection period.

| Sussex County is the most rural county in the State, and as such, the
county least affected by urbanization. Between 1960 and 1970, the county lost
population through net outmigration, but there is no évidence to'shggest that
this continues to be a major problem. It is not unreasonable.to assume that
some form of urbanization will ultimately affect county growth, possibly prior
to ﬁhe end of the centﬁry. During the projection.period from 1975 to 1995,
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however, the prospects for é significant-and-sustained type of urbanizatioﬁ,
generating unprecédentéd rates of county growth, are conside:ed remote.
Under these circumstances, the gradual rehabilitation of the regional economy
should at least reduce the pace of net outmigration from the county. The
assumption was made that during the projection period, net losses will decline
by 10 percent over base-period losses, while net gains will remain unchanged
from the 1970~1975 levels. Combined with the assumption of no change in
fertility through 1995, the migration assumption will permit a modest county
growth rate over the projection period.

' This completes the discussion of the projection assumptioﬁé. The
various assumptions for the six populations under consideration are summarized
for the convenience of the reader in table A, The reader should note that the
effect of the migration assumptions, like the effect of the fertiliﬁy assump-
tions, is confined to the period 1980-1995. All changes during this period
are assumed to occur in linear fashion, proceeding from‘the‘base—period ratios
which, by assumption, are the same ratios used to project the six populations
from 1975 to 1980. The rationale given to confine the projected changes in net
migration to the period 1980-1995 is the same rationale presented in the cése‘
of projected fertility changes. The projected het migration ratios, ciassi—
fied by agé and sex, are shown for each population in tables 25 through 36,

1This does not take into consideration the possible effects of off-
shore oil exploration and drilling. If such an event were to occur, it would
obviously affect the rate of county urbanization, but under the circumstances,
it is impossible to specify the particular impact of such an event on
regional migration,
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The projected populatioﬁs, by age and sex, for each geographic area are
shown in tables 4 through 24. The first three tables contain the projections
for the State. These were obtained simply by adding the corresponding fig-
ures for the three counties. At this point, the readér is reminded that the
projections for New Castle County include Wilmington. The total populations
for each projection rate have been computed for the entire prdjection period

to summarize the overall growth pattern.

Area Percent Rate
Delaware 1.4
New Castle County 0.9
Kent County 2,5
Sussex County - 2.1
Wilmington 0.6
- Newark 1.9
Dover 2.4

These rates are a direct reflection of the particular assumptions made for

each geographic'area._

Household Projections.

The household projections assembled for this report‘aré_presented primar-
ily for purposes of illustration. They are intended to depict the future
housing situation through 1995, assuming no change in present (1975) levels of
average household size and the proportion of the total po?ulation in group
quarters.

Table 39 presents projected occupied housing units (households) through
1995, assuming the following household sizes and group-quarter rates for the

entire projection period.

Area A _fi;
New Castle County 3.15 0.052
Kent County - 3.29 0.062
Sussex County 3.07 0.019
Wilmington 2.91 0.018
Newark . 2.94 0.268
Dover 3.17 0.082
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The symbols preéented above are the symbols used to describe the household
pfojection-methodology. In the absence of more recent_information,»the
average-household-size figures for Kent County, Sussex County, and Dover were
derived from the 1970 census., The same source was used for the group-quarter
rates;1 Since the data shown in table 39 are based on the projected popula-
tions and the information presented abo&e, the reader can readily make alter-
native househoid,projectiéns by simply changing one or more'projection

" parameters--average household size or group-quarter rate. Projectibns can -
also be assembled for -total housing units by assuming a forecasted vacancy

rate.

1Seé U.S. Bureau of the Census, Census of Population: 1970,

General Population Characteristics, Fihal Report PC(l) - B9 Delaware,
1971, Tables 29, 36.
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LIMITATIONS

The populatioh projections presented in this report are subject to cer-
tain liﬁitations. The reader should recognize these limitatipnavand
appreciate the réstrictions they impose on interpretation. Two limitations
deserve comment in the present context. ' ‘

The first involves the general assumption that there_will be no disas?
tfous waf, widespfqad epidemic, major economic depression, or similar
catastrophe during the period under comsideration. This assumption represents

standard procedure in demographic analysis. Although extraordinary and

‘unusual events can have a pronounced effect on populatfon growth, the fore-

casting problem becomes sufficiently complex to render the task of prediction

impfactiéal." _ _
The particular assumptions regarding the behavior of fertility, mortality,

and migration during the projection period collectively represent the second.

limitation to which the projections are subject. The point'cannot be over-

emphasized that a population projection is simply a mathematical statement of
fufure population growth based on specific assumptions about the components of
growth. If 6ne or more assumptions are changed for whatever reason, then the

projected populations will change. The reader is admonished always to recog-

nize assumptions, appreciate them for their complexity, and judge them strictly

on the basis of their plausibility. The credibility of a projection depends
on the plausibility of each assumption at a given point in time. If the
assumptions are not plausible at this point in time, then the projection will
find difficulty gaining acceptance, even though the passage of time may show

the assumptions to have been correct.
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